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Harald Fleckner, DC 8 UG 


Two-Band (1.2 — 2.4 GHz) Feed-Horn 


for Parabolic Antennas 


The frequency range above 1000 MHz is 
increasingly being “discovered“ by more 
radio amateurs and employed for ATV-relays, 
OSCAR 10 with its “mode L“, and ithe recep- 
tion of weather pictures at 1700 MHz. No doubt 
the availability of proprietary modules and 
equipment has assisted in the increased 
popularity of this part of the spectrum. In 


almost all cases, the parabolic antenna 
appears to offer sufficient radiated power 
output coupled with a good signal to noise 
ratio. In order to be able to utilize either a 
full or a wire-net reflector in a large frequency 
band, either a broadband feed-horn or a 
primary feed-horn is required. 


Fig. 1: 

In the position shown, the 
wideband primary radiator 
has vertical polarization 
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Fig. 3: 
Polar plot at 1296 MHz 
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The broadband primary radiator described in (1) 
is a high-gain feed-horn which works correctly 
only with very shallow parabolic mirrors (f / D > 
0.5 where f = focal length). The feed-horn des- 
cribed in this article (fig. 1), however, is suitable 
for mirrors with a focal length to diameter relation- 
ship of 0.4 — avery useful value. It works well bet- 
ween 1.2 and 2.4 GHz. One of the antennas fitted 
with this feed-horn has a working range extending 
from the OSCAR mode L up to METEOSAT re- 
ception and on to the 12 cm band. 


OCBUG TWO-BAND HORN RADIATOR 1,3 and 2.3 GHz H-POLAR DIAGRAM 


1. 
THE RADIATOR'S 
CONSTRUCTIONAL PRINCIPLE 


The constructional principle, first employed by 
DB 1 PM, is a rectangular waveguide to coaxial 
transition common at higher frequencies. The 
rectangular aperature of the waveguide determi- 
nes the useful frequency range of the transition. 
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Polar pilot at 2320 MHz 
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| Fig. 5: 
Frontal view of 
| radiator 


For the lowest usable frequency this is the limit of 
the Hio-mode of the rectangular waveguide 
— the relevant dimension being that of the width in 
the H-plane. The upper frequency range is deter- 
mined by a clearly defined mode formation which 
still radiates output power — the mode not being 
that of the basic mode. Above this frequency the 
horn radiator is no longer usable. The feed-horn, 
presented in this article, has limits of 1200 and 
2400 MHz as clearly shown in fig. 2. 


In order that both E- and H-planes possess 
identical polar diagrams consistent with an 
optimum beamwidth (at —10 dB) at the lower 
working frequencies, the coaxial to wavequide 
transition is fitted with a small horn (fig. 1). The 
horn takes a square form when viewed from the 


front. Guenter Schwarzbeck, DL 1 BU, measured 
the horn's polar diagram and verified the design 
objectives for the 23 cm band (fig. 3) at the 
higher frequencies, however, the beamwidth 
becomes smaller as the feed-horn gain increases 


(fig. 4). 


The actual radiation surface area of the mirror is 
therefore not fully utilized in the 12 cm band as the 
— 10 dB points do not lie at the perimeter of the 
dish but some way inside it. The size of the secon- 
dary radiator (i. e. the mirror’s diameter) is deter- 
mined by the feed-horn working frequency range 
and should not be under 1.2 m, otherwise the gain 
of the antenna will be compromised more se- 
verely than any advantage gained from windage. 
Dishes of 1.2 m diameter reach their optimum 
gain of about 20 dB rel. dipole when driven at 
1296 MHz. 


2. 
MECHANICAL CONSTRUCTION 


Figures 5, 6 and 7 show the dimensions of the 
feed-horn and fig. 8 a frontal view through the 
aperature. Brass, copper plate or copper-plated 
epoxy / SRPB (paxolin) may be used in the 
construction. The latter material results in a 
particularly lightweight construction eminently 
suitable for portable work. 


Fig. 6: Dimensions of wideband primary radiator 
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Fig. 7: Top view 
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The coaxial input coupling is carried out by means 
of a normal panel-mounting N socket, the four 
mounting-screws of which form the ground bon- 
ding — the nuts being soldered to the (inside) 
copper film. The launch-probe consists of a6 x 1 
mm brass tube soldered axially to the N socket 
centre connection pin. The end of this tube is 
tapped to allow an M5 x 10 mmscrew to provide 
variable length adjustment of the launch-probe 
— with locking nut. It is also recommended that 
provision be made to make the launch-probe / 
input connector assembly variable in position with 
respect to the back wail of the feed-horn. The 
matching can then be optimized to suit a particu- 
lar band of frequencies. The feed-horn, photo- 
graphed in figs. 1 and 8, has a 55 mm spacing 
from the back wall resulting in a return loss 
greater than 15 dB at 1250 and 1450 MHz. By 
means of 10 mm slots the assembly may be 
adjusted + 5 mm, from the nominal 55 mm, thus 
allowing an optimal! adjustment at 1296 MHz. 


The launch-probe length influences the feed-horn 
matching — the prototype is set to 32 mm long. 


At the transition of the horn flare-out, the discon- 
tinuity in the PCB copper cladding must be brid- 
ged with thin-sheet copper strip, soldered so that 
a uniform surface results. 


Fig. 8: View into aperature 


The completed horn is treated both internally and 
externally with a plastic spray film in order to 
protect it from the elements. The aperature may 
be sealed with a piece of 10 mm thick expanded 
polystyrene. 


3. 
TEST RESULTS 


The test measurements were undertaken by 
Guenter Schwarzbeck DL 1 BU (well-known 
technical reviewer) in the course of a large 
investigation into primary radiators. The feed- 
horn built by the author and shown in the photo- 
graphs was used. 


Fig. 2 shows the result of the gain measurement 
in comparison with a calibrated test-horn. The 
band-filter characteristic of the feed-horn, with its 
clearly defined limiting frequencies, will be 
recognized. 


The following table 1 gives the working gain of the 
horn-radiator together with its 3 dB and 10 dB 
beamwidcths in both the E-and the H-planes. it 
may be seen that at 1296 MHz the E-and the 
H-beamwidths are practically identical. Also, the 
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1296MHz | 2320MHz | 
DC 8 UG gain ref. isop 6.37 GBi 9.75 dBi | All values in brackets 
| denote — 10 dB 

Two-band 3 dB E-beamwidth 60° (146) 43° (81) | beamwidth gains 
Horn-radiator | 3 d8 H-beamwidth 69° (140) 51° (100) 
13/23cm 

gain dBi 9.85 dBi 12.6 dBi 

(from beamwidth) 


feed-horn. 


These horn-radiators were tested at the amateur frequencies of 1.3 GHz, 2.3 GHz, 3.4 GHz and 
5.7 GHz: the weather-satellite frequency of 1.7 GHz was also partly included. The polar diagrams 
were also taken, for a few horn-radiators, at the highest frequency afforded by the coaxial tech- 
nique, 8.4 GHz. The beamwidth was 9° and the gain 25 dBi. The figures in brackets are the — 10dB 
beamwidth, this being an important parameter when using the radiator as a parabolic-antenna, 


Table 1 


broadband radiator exhibits a gain of 6.4 dB at 
23 cm and 9.8 dB at 12 cm with reference to an 
isotropic radiator. 


Figures 3 and 4 show the polar diagrams for the 
amateur bands. Finally. fig. 9 shows that the 
return loss / SWR, in the usable frequency range, 
is better than 10 dB/2:1. The high-pass charac- 
teristics of the rectangular waveguide may also 
be clearly seen. The characteristic impedance 


Two-bend and broadband horn antennae (OC8UG) 
MATCHING (Y¥SWR/Return loss) versu 


freq. 


OCA8UG two-band horn, T3cm and 23cm return loss 
Fig. 9: Matching versus frequency 
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under the cut-off frequency (here at 1.1 GHz) is 
unreal (inductive) thus simulating a highly reac- 
tive choke. 


4. 
CONCLUSION 


This two-band radiator is characterized by its 
simple construction, its low weight and its ver- 
satility. It will be of interest for contest and por- 
table stations which are active in the frequency 
range between 1.2 and 2.4 GHz. Amateurs who, 
until now, have used their parabolas only for 
weather satellite reception can now install this 
feed-horn and use it for both, send and receive on 
the neighbouring amateur bands. 
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